Pseudosubstrate peptides inhibit Akt and induce cell growth inhibition.
We have designed peptide inhibitors that potently inhibit Akt both in vitro and inside cells. These peptide inhibitors are selective for Akt versus other closely related kinases. The peptides inhibit the in vitro phosphorylation of a biotinylated Bad peptide by Akt with potency up to 100 nM. We have shown that the binding between Akt1 and these peptide inhibitors requires MgATP. Mutating the two putative Akt phosphorylation sites to Ala (nonsubstrate) in these peptides increases the inhibitory potency while mutating the sites to aspartic acid (phosphorylation mimetic) reduces the potency. When delivered into cells, these peptide inhibitors can inhibit cellular Akt activity and cell growth. Thus, these Akt-specific peptide inhibitors provide prototypes for peptide mimetic drugs as well as very useful tools to dissect cellular functions of Akt.